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detected, even by the marvellously sensitive methods for measur-
ing small forces which he has perfected, and which would have
enabled him to detect forces comparable in magnitude with
those due to the electrostatic charges or to the repulsion between
the currents.

Propagation of Longitudinal Waves of Magnetic
Induction along Wires.

278.] In the preceding investigations the current has been
along the wire and the lines of magnetic force have formed a
series of co-axial circles, the axis of these circles being that of
the wire. Another case, however, of considerable practical im-
portance is when these relations of the magnetic force and current
are interchanged, the current flowing in circles round the axis of
the wire while the magnetic force is mainly along it. This
condition might be realized by surrounding a portion of the wire
by a short co-axial solenoid, then if alternating currents are sent
through this solenoid periodic magnetic forces parallel to the
wire will be started. We shall in this article investigate the
laws which govern the transmission of such forces along the wire.
The problem has important applications to the construction of
transformers ; in some of these the primary coil is wound round
one part of a closed magnetic circuit, the secondary round
another. This arrangement will not be efficient if there is any
considerable leakage of the lines of magnetic force between the
primary and the secondary. We should infer from general con-
siderations that the magnetic leakage would increase with the
rate of alternation of the current through the primary. For let us
suppose that an alternating current passes through an insulated
ring imbedded in a cylinder of soft iron surrounded by air, the
straight axis of the ring coinciding with the axis of the cylinder.
The variations in the intensity of the current through this ring
will induce other currents in the iron in its neighbourhood; the
magnetic action of these currents will, on the whole, cause the com-
ponent of the magnetic force along the axis of the cylinder to be
less and the radial component greater than if the current through
the ring were steady; in which case there are no currents in the
iron. Thus the effect of the changes in the intensity of the current
through the primary will be to squeeze as it were the lines of current; we see too that it is
